INTRODUCTION
Exophthalmus Schoenherr (1823 Schoenherr ( : column 1140 ) is a genus of relatively large (5-32 mm in length) and spectacularly coloured Neotropical entimine weevils. At present 86 species are recognized in the genus, roughly half of which occur in the Caribbean (primarily Greater Antilles), and in Central and South America (from Mexico to Paraguay), respectively (O'Brien & Wibmer, 1982; Wibmer & O'Brien, 1986; Morrone, 1999) . The adult weevils display varying patterns of red, blue, green, yellow, or white scales covering an otherwise dark body surface. They use plant leaves both as a source of food and as a substrate for oviposition (Wolcott, 1929; Vaurie, 1961; Wright et al., 2003) . The eggs are laid in clusters, and shortly after hatching the larvae fall down and burrow into the soil. There they feed for several months on the roots of the same host plant, while undergoing as many as 15 molts, until pupation. As far as is known, most members of Exophthalmus have relatively broad host ranges (Wolcott, 1929; Vaurie, 1961; A. Mazo-Vargas, M. J. Cafaro & N. M. Franz, unpubl. data) . Several species are noted for attacking commercially grown citrus trees (Woodruff, 1985) .
In spite of the conspicuous size and colour patterns that characterize many species of Exophthalmus, the composition and placement of the genus have been problematic, reaching back as far as the first textual description by Schoenherr (1826: 115) . For instance,unpubl. data). Whereas a complete reclassification of these lineages would involve at least 60 genera and more than 600 species, the present study is limited to a number of pressing yet less ambitious goals. In particular, this study addresses the following questions: (1) are Diaprepres and Exophthalmus distinct monophyletic lineages; (2) are the Caribbean and Neotropical mainland constituents of Exophthalmus each monophyletic; and (3) what are the phylogenetic relationships of Exophthalmus s.a. to other presumably closely related genera (see above), such as: Apotomoderes; Artipus Sahlberg, 1823; Brachyomus Lacordaire, 1863; Chauliopleurus Champion, 1911; Compsus; Eustylus; Exorides; Ischionoplus Chevrolat, 1878; Lachnopus; Pachnaeus; Rhinospathe Chevrolat, 1878, Tetrabothynus; and Tropirhinus? In addition to providing a new assessment of homologous traits and phylogenetic relationships, the analysis offers preliminary insights into the historical biogeographic patterns that are manifest in the weevil lineages examined, and attempts to place them in the context of the complex geological relationships of the Caribbean archipelago and adjacent land masses (Iturralde-Vinent & MacPhee, 1999; Iturralde-Vinent, 2006; García-Casco, Iturralde-Vinent & Pindell, 2008) .
MATERIAL AND METHODS

MORPHOLOGICAL STUDIES
The methodological approach is largely in accordance with Franz (2006) . Because of the scarcity of immature specimens and behavioural or specific host plant data (cf. Wenzel, 1992; Franz & Valente, 2005; A. MazoVargas, M. J. Cafaro & N. M. Franz, unpubl. data) , the analysis is limited to adult morphological characters. Observations of externally visible and dissected structured were made with a Leica MZ15 stereomicroscope (magnification: 7.1-115¥) and an Olympus BX41 compound microscope (magnification: 20-400¥). Line drawings were prepared by attaching a drawing tube to the compound scope. The initial line sketches were scanned and redrawn with an illustration software program while highlighting features of taxonomic significance. The habitus photographs were taken with a Microptics XLT imaging system. An EOL 5410LV scanning electron microscope was used to produce images of surface microstructures. The images and illustrations are numbered according to their first appearance in the descriptive section, even though many of them exemplify multiple apomorphic character states, which are highlighted in each case with an arrow, character number, and state (in parentheses). Typically only one example of a particular character state is highlighted.
The morphological terminology is in accordance with that of Torre-Bueno (Nichols, 1989) , with additional specialized terms used for the mouthparts (Ting, 1936; Morimoto & Kojima, 2003) , apex of rostrum (Vaurie, 1963; Lyal, 1995) , metendosternite (Velázquez de Castro, 1998) , wings (Zherikhin & Gratshev, 1995) , tibial apices and abdominal segments (Thompson, 1992) , and male and female terminalia (Howden, 1995; Velázquez de Castro, 1997; Wanat, 2007) .
TAXA EXAMINED An exemplar approach (Prendini, 2001 ) was used in order to provide a baseline for future studies of eustyline and geonemine weevil phylogeny, while focusing on the three main research questions. The tribal concepts were adopted from Alonso- Zarazaga & Lyal (1999) . Because of the uncertain monophyly and composition of the Exophthalmus genus complex, a broad representation of out-group and putative sister group taxa was used (Nixon & Carpenter, 1993; Schuh & Brower, 2009 ). The chosen out-group lineages include multiple members of the tribes Naupactini Gistel, 1848, Otiorhynchini Schoenherr, 1826 , Phyllobiini Schoenherr, 1826 , Polydrusini Schoenherr, 1823 , and Tanymecini Lacordaire, 1863 (Table 1) . In all, 16 out-group species were considered, and the phylogeny was rooted with the temperate zoneinhabiting Otiorhynchus meridionalis Gyllenhal, 1834. The in-group contains at least ten genera and 18 species of Geonemini, nearly half of which pertain to Lachnopus, the most species-rich genus of Caribbean entimines. In addition, 12 genera of Eustylini were sampled, including nine species of Compsus, seven species of Diaprepes, and 24 species of Exophthalmus, representing the full distributional range of the genus. Thus a total of 74 in-group species was sampled, yielding a grand total of 90 species in the cladistic matrix (Table 1) . Type species of the in-group genera were included, where available. A synoptic set of the examined taxa has been placed in the University of Puerto Rico at Mayagüez Invertebrate Collection (UPRM-INVCOL; Franz & Yusseff Vanegas, 2009 ).
PHYLOGENETIC ANALYSES
An iterative approach was used to propose and refine homologous characters and states for the targeted weevil lineages (Franz, 2005) . Published views on diagnostic features for the focal taxa were considered at various stages of the analysis, and are referenced where appropriate (see also character accounts). Nevertheless, because of the limited utility of many previously observed features for deeper level phylo- Table 1 . List of 90 taxa (16 out-group, 74 in-group) included in the cladistic analysis of eustyline and geonemine weevils, following Alonso-Zarazaga & Lyal's (1999) tribal classification, and mainly O' Brien & Wibmer (1982) , Wibmer & O'Brien (1986) , and Morrone (1999) for genus-and species-level concepts and nomenclature, as well as distributional data. Type species are marked with an asterisk genetic inference, the character matrix is for the most part original. Excessively coarse and homoplasious characters were reformulated to more accurately reflect synapomorphic conditions in particular lineages. Often this sort of restriction of scope (Rieppel, 2007) resulted in the occurrence of inapplicable entries ('-'), or in simple statements of absence, which are meant to characterize the non-apomorphic states (Maddison, 1993; Wilkinson, 1995; Strong & Lipscomb, 1999) . Additive multistate coding was preferred only for states that appeared to represent an evolutionary transformation series (Lipscomb, 1992) . Subset polymorphisms were used for taxa that represented more than one state in a multistate character (Nixon & Davis, 1991 ). Lastly, species-level autapomorphies were excluded from the matrix (although see Yeates, 1992) . The character matrix was compiled, edited, and successively refined using ASADO (Nixon, 2008) . The numbering of characters follows the descriptive sequence of Franz (2010b) . The most parsimonious cladogram and character state optimizations were identified in a comprehensive search strategy using the parsimony ratchet (Nixon, 1999) , as implemented in TNT (Goloboff, Farris & Nixon, 2008) , and spawned out of ASADO, based on the following commands: (1) ratchet settings -200 iterations per replication, 4% up-or down-weighted; (2) drift settings -100 iterations per replication; (3) tree fusion settings -ten rounds, 200 MB max RAM; (4) general settings -1000 trees to hold; (5) analysesratchet, drift, sectorial search, tree fusion, tree bisection reconnection (TBR)-max; and (6) xmult settings -three hits and five consense. The results were identical to those of a more traditional parsimony ratchet island search (Maddison, 1991 ; see also Franz, 2006) . The resulting cladograms, strict consensus tree, and character state transformations were examined in ASADO under various optimization schemes. Bremer branch support values (Bremer, 1994; Brower, 2006) were calculated in NONA (Goloboff, 1999) with the commands hold 25 000, suboptimal 15, and bsupport 15. Parsimony jackknife values (Farris et al., 1996; Freudenstein & Davis, 2010) were computed in TNT, using 1000 replications.
RESULTS
MOST PARSIMONIOUS CLADOGRAMS AND CHARACTER STATE OPTIMIZATIONS
The heuristic search of the 90-taxon, 143-character matrix (Appendix) yielded eight equally parsimonious trees with a length of 239 steps, a consistency index (CI) of 66, and a retention index (RI) of 91 (Farris, 1989) . The strict consensus of these eight trees ( Fig. 1) adds three steps to the tree length (L = 242 steps; CI = 65; RI = 91), but collapses three nodes that variably resolve the relationships among (1) the out-group clades Apodrosus Marshall, 1922 (Polydrusini) and Pandeleteius-Pantomorus (Tanymecini-Naupactini), (2) two smaller clades containing Artipus and Scelianoma Franz & Girón, 2009, and (3) three species of Compsus. Three unsupported nodes -representing species of Otiorhynchus Germar, 1822, 1824, Eustylus, and the Eustylus carneipes-Eustylus vitticollis cladeare also shown as collapsed. Bremer support and jackknife values are mapped onto the internal nodes of the strict consensus tree, which also serves as the reference tree for addressing phylogenetic groups and relationships in this study (Fig. 1 ). In addition, one of the eight most parsimonious trees (Fig. 2 ) was chosen to illustrate the preferred character state optimizations (129 unambiguous, five ACCTRAN, and nine DELTRAN optimizations; see Agnarsson & Miller, 2008) . The characters, states, and inferred optimizations are presented simultaneously in this section. The implications of alternative optimizations are assessed in the corresponding character accounts. Individual tree lengths and consistency and retention indices (l, ci, ri) are provided for all characters that are inferred to be homoplasious in the present analysis.
CHARACTER ANALYSIS
1. Body, shape in dorsal profile: (0) variously oval to elongate, elytra subplane to moderately convex; (1) pyriform, greatest width near posterior third of elytra, which are strongly convex, laterally compressed. Synapomorphy for the Cleistolophus-Epicaerus clade (cf. Sharp, 1911) . 2. Mandible, development of mandibular scar (Thompson, 1992) : (0) well developed, projecting beyond apicolateral surface of mandible ᭤ Figure 1 . Strict consensus of eight most parsimonious trees resulting from the TNT analysis of the eustyline/geonemine matrix (see the Appendix). Three nodes are collapsed as a result of character/topology conflict (Polydrusini in-group, Geonemini clade II, and the Compsus-Exorides clade), whereas three additional nodes are collapsed because of lack of character information (Otiorhynchus, Eustylus, and the Exophthalmus carneipes-Exophthalmus vitticollis clade). Bremer support and jackknife values (cut-off at 50%) are presented above and below each node, respectively. This consensus serves as the reference tree for the inferred phylogenetic relationships and clades. Figure 2 . One of the eight most parsimonious trees resulting from the TNT analysis of the eustyline/geonemine matrix (see the Appendix; L = 239 steps; CI = 66; RI = 91), with preferred character state optimizations, as follows: ACCTRAN optimization, characters 39, 40, 83, 116, and 129; DELTRAN optimization, characters 3, 7, 17, 23, 32, 58, 84, 85, and 123 . Black rectangles indicate (single) non-homoplasious character state transformations, whereas the white rectangles indicate (multiple) homoplasious character state transformations. The numbers above and below each rectangle correspond to the coded characters and states, respectively. See also Figure 1 . (Fig. 3) ; (1) strongly reduced, obscure, apicoventrally situated (Fig. 4) . Synapomorphy for Apodrosus (see also Girón & Franz, 2010) . 3. Labium, shape of prementum in ventral profile:
(0) rhomboidal, slightly longer than wide, lateral margins angled (Fig. 3) ; (1) subquadrate, all sides similar in length (Fig. 5) ; (2) cordate, lateral margins apically diverging, apicolateral edges variously angled or rounded (Fig. 6) ; (3) subrectangular, wider than long (Fig. 7) . DELTRAN optimization preferred (Fig. 2) , as ACCTRAN optimization posits a reversal from rhomboidal (0) to cordate (2) to rhomboidal (0) in the out-group clades Otiorhynchus and Naupactus-Pantomorus. State (0) is present in Otiorhynchus and in the NaupactusPantomorus clade (see also Diaz et al., 1990a Diaz et al., , 1990b ; state (1) is synapomorphic for Apodrosus (see Girón & Franz, 2010) ; state (2) is convergently present in the Pandeleteius-Paulululus clade and in the Geonemini-Eustylini complex (see Franz, 2010a Franz, , 2010b ; and state (3) is nested within that complex, and is convergently present in Compsus auricephalus (Say, 1824) and Exorides (l = 5; ci = 60; ri = 80). 4. Labium, setation of prementum in ventral profile: (0) apicolateral regions of prementum with no more than three or four large setae (Fig. 6) ; (1) apicolateral regions of prementum each with a patch of between five and ten large, densely arranged setae (Fig. 8) . Synapomorphy for the Phaops-Phaopsis clade. 5. Labium, number of labial palpomeres: (0) threesegmented (Fig. 9) ; (1) two-segmented (Fig. 10) . Coded as inapplicable in Brachystylus Schoenherr, 1845, which has no labial palps. Synapomorphy for the Achrastenus-Apotomoderes clade (see Franz, 2010b Diaz et al., 1990a Diaz et al., , 1990b . State (1), a presumed loss, occurs convergently in Apodrosus (see Girón & Franz, 2010) and in the Geonemini-Eustylini complex, with a reversal in the Phaops-Exorides clade (l = 3; ci = 33; ri = 92). 8. Rostrum, shape in lateral profile, apical region:
(0) rostrum apically variously slightly constricted to expanded; (1) rostrum short, in lateral profile with a conspicuous ante-apical angulation of ventral surface, thereafter apically strongly expanded (Fig. 11) . Synapomorphy for the Exophthalmus sulcicrus-Exophthalmus jekelianus clade (see Champion, 1911) . 9. Rostrum, shape in lateral profile, mid region: (0) rostrum in dorsal mid region not tumescent; (1) rostrum in lateral profile slightly arched and tumescent in mid region of dorsal surface (Fig. 12) . Synapomorphy for the Exophthalmodes roseipes-Exophthalmodes quinquedecimpunctatus clade. 10. Rostrum, constitution of epistoma (Vaurie, 1963) :
(0) epistoma variously sculptured, typically angled in relation to remainder of rostrum and slightly to strongly concave (impressed, retracted) (Fig. 13) ; (1) epistoma large, glabrous, elevated, in a continuous plane with remainder of rostrum (Fig. 14) . Synapomorphy for Apodrosus (see also Girón & Franz, 2010) . 11. Rostrum, angulation of epistoma in lateral profile: (0) epistoma in lateral profile not or only slightly and continuously angled in relation to remainder or rostrum (Fig. 15) ; (1) epistoma strongly and sharply angled (~45-90°) in relation to remainder of rostrum (Fig. 16 ). State (1) is convergently present (1) in the EustylusExorides clade, with a reversal in Brachyomus, and (2) in the Rhinospathe albomarginataExophthalmus jekelianus clade (l = 3; ci = 33; ri = 90). 12. Rostrum, shape of epistoma, apical margin (nasal plate; see Vaurie, 1963) : (0) apical margin of epistoma not abruptly descending, more or less continuously aligned with remainder of epistoma (Fig. 17) ; (1) apical margin of epistoma (nasal plate) abruptly and perpendicularly descending, strongly angled in relation to remainder of epistoma (Fig. 18) . Synapomorphy for the Xestogaster-Exorides clade. 13. Rostrum, vestiture of epistoma: (0) epistoma glabrous or only covered with suberect setae (Fig. 19) ; (1) epistoma covered with suberect setae and mesally oriented, greenish metallic scales arranged along the inversely V-shaped posterior epistomal margins (Fig. 20) . Synapomorphy for the Phaops-Phaopsis clade. 14. Rostrum, sculpture of post-epistomal region: (0) epistoma posteriorly not separated from remainder of rostrum by a transverse carina (Fig. 21) ; (1) epistoma posteriorly separated from remainder of rostrum by a slight transverse carina or elevation, which is often mesally interrupted and 11 12 13 14
8 (1) 9 (1) 10 (0) 10 (1) 21() 22 (0) 23 (1) 32 ( posteriorly connected to a median longitudinal carina (Fig. 15 ). Convergently present in Tetrabothynus and in the Diaprepes rohrii-Diaprepes abbreviatus clade (see also Pierce, 1915) . The sharper and more strongly elevated transverse carina of the uniquely shaped rostrum of Rhinospathe (see Champion, 1911) is not considered homologous with state (1) (l = 2; ci = 50; ri = 75). 15. Rostrum, presence of dorsal sculpture: (0) rostrum dorsally variously sculptured (Fig. 22) ; (1) rostrum dorsally subplane, without conspicuous carinae, tubercles, sulci, foveae, or other macrosculptures, vestiture typically also limited to sparsely arranged, elongate scales (Fig. 23) . Synapomorphy for the Exophthalmus impressusExophthalmus sphacelatus clade (see also Vaurie, 1961 Champion, 1911; Pierce, 1915; O'Brien & Kovarik, 2001; Franz, 2010a) . 18. Rostrum, presence of dorsal sulci: (0) rostrum without dorsal median sulci (Fig. 22) ; (1) rostrum with one median, variously long (subapex to frons) or shorter, deep or shallow, and typically narrow and glabrous sulcus (Fig. 24) . Synapomorphy for the Apodrosus-Exophthalmus clade, with reversal in the Phaops-Exophthalmus clade (= present in the Apodrosus-Lachnopus 'grade').
15 16 17 18 11 (0) 11 (1) 12 (0) 12 (1) 14 (1) 16 (1) 17 (1) 34 (1 Franz, 2010a) . The apomorphic state is widely circumscribed here; considerable variation exists in the shape of the median rostral impression among the corresponding taxa. 20. Rostrum, presence of dorsolateral impressions:
(0) rostrum without dorsolateral impressions (Fig. 23) ; (1) rostrum with two dorsolateral (mostly dorsal), longitudinal impressions extending along mid region, initiating posteriad of antennal insertion and nearly reaching anterior margin of eye (Fig. 24) . Synapomorphy for Epicaerus Schoenherr, 1834 (see also Pierce, 1913 Champion, 1911) . The position, shape, and depth of the foveae/impression vary within and among these clades (l = 3; ci = 33; ri = 88). 22. Rostrum, shape of dorsolateral margins (in dorsolateral profile): (0) dorsolateral margins variously straight to arched (Fig. 14) ; (1) dorsolateral margins slightly undulate, projected-tumescent near mid region of rostrum, anteriorly and posteriorly slightly converging, yet apically more strongly diverging (Fig. 27 ). Synapomorphy for Eustylus (see also Franz, 2010a) . 23. Scrobe, posterior orientation in lateral profile: (0) scrobe passing over eye (Fig. 25) ; (1) scrobe passing ventrad of eye (Fig. 13) ; (2) scrobe short, 19 20 21 22
13 (0) 13 (1) 14 (0) 15 (0) 16 (0) 17 (0) 18 (0) 19 (0) 26 (0) 31 (0) 33 (0) 35(0) Champion, 1911 ) (l = 7; ci = 28; ri = 84). 24. Rostrum, ventral side, extension of hypostomallabial sutures (Lyal, 1995) : (0) hypostomal-labial sutures variously reduced to short (foveate), suboval, or linear, although never extending anteriorly to posterior margin of labial prementum (Fig. 28) ; (1) hypostomal-labial sutures long, linear, subparallel along ventrolateral margins of rostrum, anteriorly extending to posterior margin of labial prementum (Fig. 29) . Synapomorphy for Pachnaeus. 25. Rostrum, ventral side, continuity of occipital sutures (Lyal, 1995) : (0) occipital sutures short to long, continuous (Fig. 30) ; (1) occipital sutures short, positioned anterolaterally and separated from sutures on posterior half of rostrum (Fig. 3) (1) 19 (1) 20 (1) 20(0) 21 (0) 23 (0) 26 (1) 33 ( sutures short, not reaching anterior half of rostrum, descending ventrally from eye and very strongly curved anteriorly (~90°) (Fig. 31) . Synapomorphy for the Lachnopus kofresi-Lachnopus planifrons clade. 28. Rostrum, ventral side, posterior extension of occipital sutures: (0) occipital sutures posteriorly narrow, either not extending to eye or terminating -typically at a sharp angle -in anteroventral region of eye (Fig. 32) ; (1) occipital sutures posteriorly moderately wide and deep, oriented horizontally, and extending to ventral midpoint of eye (Fig. 33) . Synapomorphy for Diaprepes. 29. Rostrum, ventral side, presence and shape of triangular impression; (0) rostrum ventrally without a large, triangularly shaped impression (Fig. 31) ; (1) rostrum ventrally with a short, moderately deep, evenly triangularly shaped impression flanked by hypostomal-labial sutures (Lyal, 1995) (Fig. 30) ; (2) 22 (1) 23 (1) 24 (0) 24 (1) 25 ( Synapomorphy for Eustylus (see, e.g. Champion, 1911; Franz, 2010a) . State (1) is not considered homologous with Brachystylus (contra Lacordaire, 1863), given that the scape in the latter genus is much shorter, less dorsoventrally depressed, and inserted in a laterally (as opposed to dorsally) oriented scrobe. 31. Head, shape in lateral profile: (0) transition of rostrum to head in lateral profile continuous or only slightly angulate (Fig. 19) ; (1) transition of rostrum to head in lateral profile abruptly angulate, marked by a fine, transverse, circum-capital suture ( Fig. 35 ). Convergently present in the Melathra-Apotomoderes clade and in Compsus maricao Wolcott, 1924 (see also Franz, 2010b ) (l = 2; ci = 50; ri = 66).
32. Head, shape in dorsal profile: (0) head in dorsal profile without a conspicuous postocular constriction (Fig. 11) ; (1) head in dorsal profile with a conspicuous postocular constriction, resulting in the appearance of projected strongly globular eyes (Fig. 36 ). DELTRAN optimization preferred (Fig. 2) , as ACCTRAN optimization posits a less likely reversal from a constricted to a non-constricted condition in Brachystylus, which furthermore lacks protruding eyes. Accordingly, state (1) is convergently present in Achrastenus Horn, 1876, in the Melathra-Apotomoderes clade (see Franz, 2010b) , in Ischionoplus, and in Tetrabothynus (see Lacordaire, 1863 ) (l = 4; ci = 25; ri = 40).
32 33 34
27 (1) 28 (0) 28 (1) 29 (0) 30 (0) 48 (1) 69 (0) 79 ( 33. Head, sculpture, size and shape of frontal fovea: (0) frontal fovea obscure or relatively small, either circular or linear (Fig. 21) ; (1) frontal fovea large, deep, subcircular, with a conspicuously wide depth gradient from the periphery to the centre (partly covered with scales) (Fig. 24) . Synapomorphy for Epicaerus (see also Pierce, 1913) . 34. Head, presence of an anteocular invagination: (0) head without an anteocular invagination (Fig. 37) ; (1) head with a conspicuous invagination, typically extending from anteroventral to dorsoventral edge of eye, or to dorsalmost point of eye ( 31 (1) 32 (1) 34 (0) 35 (1) 36 ( Pandeleteius-Paulululus clade (see also Howden, 1970) . 38. Pronotum, size and shape relations between male and female individuals (presence of dimorphism): (0) pronotum variously shaped yet largely similar in proportion between male and female individuals, without a marked dimorphism; (1) pronotum with a marked sexual dimorphism, i.e. larger and more globular in males than in females, apparently reflecting a positive allometric relationship in pronotum size and shape within males. Synapomorphy for Apotomoderes (see Franz, 2010b) . 39. Pronotum, sculpture in dorsal profile, presence of dorsolateral elevations: (0) pronotum without dorsolateral elevation; (1) pronotum with large, widely rounded, typically glabrous elevations extending along dorsolateral edges, often with a transverse connection near midpoint, otherwise resulting in a concave pronotal mid region ( Fig. 39 ; see also Champion, 1911; Hustache, 1938) . ACCTRAN optimization preferred ( Fig. 2 ), which preserves a presumed ancestral homology of state (1) Compsus species according to the present analysis) (l = 3; ci = 33; ri = 83). 40. Pronotum, sculpture in dorsal profile, presence of interrupted median sulcus: (0) pronotum dorsally without an interrupted median sulcus; (1) pronotum dorsally with a fine, median, variously interrupted sulcus extending along entire length of pronotum or limited to posterior half ( Fig. 40 ; see also LeConte & Horn, 1876) . ACCTRAN optimization preferred (Fig. 2 ), which preserves a presumed ancestral homology of state (1) 39 (1) 40 (1) 41 (1) 42 (1) 42 (1) 43 (1 Franz, 2010a) . The extent to which this trait is present varies considerably among species and individuals, and is some cases limited to the lateral regions of the pronotum. 46. Pronotum, vestiture in dorsolateral profile, presence of patches with interspersed appressed and suberect scales (see also character 79): pronotum dorsally or dorsolaterally with multiple patches of densely arranged, interspersed appressed and suberect scales (Fig. 44) ; (1) 45 (1) 46 (0) 52 (1) 53 (1) Franz, 2010b ). This state is not considered homologous with the smaller, less acute, and scalecovered profemoral tooth in Eustylus (see character 53) (l = 2; ci = 50; ri = 66). 53. Legs, presence of small profemoral tooth: (0) profemur anteroventrally without one small cuticular tooth; (1) profemur anteroventrally with one very small to moderately large, variously triangular, typically obtuse, and scaleand setae-covered tooth (Fig. 46) . Synapomorphy for Eustylus (see also Champion, 1911) . The size and shape of the profemoral tooth varies among species and individuals. This character is least apparent Eustylus hybridus Rosenschoeld, 1840. 54. Legs, presence of anteromesal protibial projection: (0) protibia anteromesally without a ridge-like, sculptured projection; (1) protibia anteromesally with a conspicuous, ridge-like, apically roundly or sharply toothed cuticular projection, most prominent near proximal twofifths of protibia (Fig. 45) . Synapomorphy for Apotomoderes (see Franz, 2010b Girón & Franz, 2010) . 57. Legs, presence of metatibial inflexion in males:
(0) metatibia in males without a conspicuous inflexion; (1) metatibia in males with a conspicuous, strongly, and evenly arched inflexion throughout distal four-fifths, proximally flanked by a large tooth, and with long, fine, and dense setae throughout ventral surface of metatibia (Fig. 48) . Synapomorphy for the Lachnopus curvipes-Lachnopus valgus clade (see also Franz, 2010a) . 58. Legs, condition of metatibial apex ('corbel'; van Emden, 1944 ; clarified in Thompson, 1992) : (0) metatibial apex simple ('open'); (1) metatibial apex with an inner flange ('semi-enclosed'); (2) metatibial apex with an outer bevel ('enclosed'). Coded as non-additive. DELTRAN optimization preferred (Fig. 2) , as ACCTRAN optimization posits a transition of state (0) to state (1) to state (2) in the undersampled outgroup clades. Accordingly, state (1) is synapomorphic for Apodrosus (see Girón & Franz, 2010) , whereas state (2) is convergently present in Naupactus rivulosus (Olivier, 1790) , Pantomorus elegans (Horn, 1876), and in the Geonemini-Eustylini complex, with a reversal to state (0) in the Melathra-Apotomoderes clade (l = 5; ci = 40; ri = 66). 59. Legs, vestiture of metatibial apex, presence of appressed scales: (0) metatibial apex 'ventrally' without appressed lamellate scales; (1) metatibial apex in region of inner flange with a densely arranged patch of small, subcircular, lamellate, appressed scales (Fig. 49) . Synapomorphy for the Eustylus-Exorides clade (see also Franz, 2010a Marshall, 1922b; Girón & Franz, 2010) . 62. Elytra, shape in dorsal profile, presence of humeri: (0) humeri present (Fig. 51) ; (1) humeri obscure or absent (Fig. 52) . State (1) is convergently present in Pantomorus Schoenherr, 1840 (e.g. Rosas et al., 2011) , the CleistolophusEpicaerus clade (Champion, 1911) , the Artipus monae-Scelianoma elydimorpha clade, Melathra huyenae, Lachnopus kofresi Wolcott, 1941 , Brachyomus, and in the Exorides masoniExorides cylindricus clade. Often the absence of humeri appears correlated with a thickening and merging of the elytra, and reductions in the metendosternite and wings (l = 7; ci = 14; ri = 53). 63. Elytra, shape in dorsal profile, presence of elevated strial intervals (Phaops-Phaopsis type): (0) strial intervals not roundly elevated; (1) at least strial intervals 0--, II-III, and IV-V slightly and roundly elevated along their entire length, and covered with greenish to yellowish metallic, appressed scales (Fig. 53) . Synapomorphy for the Phaops-Phaopsis clade. This state is not considered homologous with the shorter, glabrous elytral elevations in some species of Diaprepes (see character 64). 64. Elytra, shape in dorsal profile, presence of elevated strial intervals (Diaprepes type): (0) strial intervals not roundly elevated (though see character 63); (1) at least strial interval IV-V (and possibly also strial intervals 0-I, IX-X, and/or others) roundly elevated along part (onesixth to two-thirds) of their entire length, variously narrow to wide, and glabrous (Fig. 43) . Synapomorphy for the Diaprepes doublieriiDiaprepes comma clade (see also Pierce, 1915; Marshall, 1916; Hustache, 1929; O'Brien & Kovarik, 2001; Franz, 2010a) . 65. Elytra, shape in dorsal profile, presence of posterior tubercles: (0) elytra without conspicuous tubercles near region of declivity (posterior twothirds); (1) each elytron with one prominent ridge or tubercle between strial intervals II-III near region of posterior declivity (Fig. 54) ; (2) each elytron with multiple (two or three) variously and evenly spaced tubercles between strial intervals 0-I, II-III, and IV-V (Fig. 55) . Coded as nonadditive because the positional homology among states (1) and (2) is unclear given the limited taxon sampling. Accordingly, state (1) is a synapomorphy for the Compsus cometesCompsus gemmeus clade (see also Hustache, 1938) ; whereas state (2) is a synapomorphy for Brachyomus (see also Faust, 1892) . 66. Elytra, shape in lateral profile, presence of a distinct angulation in females at point of declivity: (0) shape of declivity in lateral profile not significantly differing between males and females; (1) declivity in lateral profile in females significantly more angulate and prominent than in males (Fig. 56) . Synapomorphy for the Artipus monae-Artipus porosicollis clade (see also Franz & Girón, 2009 62 (0) 62 (1) 63 (1) 65 (1) 70 ( Exophthalmus roseipes-Exophthalmus quinquedecimpunctatus clade (see also Franz, 2010a) (l = 4; ci = 25; ri = 72). 68. Elytra, sculpture in dorsolateral profile, presence of large intercalated impressions (Exorides type): (0) elytra in dorsolateral profile without large intercalated impressions; (1) elytra in dorsolateral profile characteristically sculptured with large, deep, variously subcircular to elongate and transversely oriented, irregularly intercalated, and scale-covered impressions, which largely obscure the longitudinal elytral intervals and striae. Synapomorphy for the Exorides corrugatus-Exorides cylindricus clade (see also Marshall, 1922a) . 69. Elytra, vestiture, presence of Lachnopus-type scales: (0) scales either absent or variously shaped, often lamellate and/or metallic (Fig. 32) ;
(1) scales of the Lachnopus type, i.e. very small, subcircular, appressed, glabrous (nonsculptured), typically whitish, creamy yellowish, or pale metallic scales (Fig. 58) . Synapomorphy for the Lachnopus kofresi-Lachnopus planifrons clade (although scales largely absent in Lachnopus kofresi; see also Wolcott, 1941; Franz, 2010a; and character 70 Champion, 1911; Marshall, 1922a) . 79. Elytra, vestiture, presence of mixed appressed/ suberect scale regions: (0) elytra without multiple regions or stripes of mixed appressed/ suberect scales: (1) elytra with multiple, variously arranged regions or longitudinal stripes of whitish or (pale) yellowish or reddish scales that are densely arranged in regular mixed patterns of shorter, more circular, appressed scales, and longer, more linear, suberect, often apically plicate or serrate scales (Fig. 33) . The mixed scale pattern creates a colourful yet nonmetallic appearance. State (1) is convergently present in the Diaprepes balloui-Diaprepes comma clade and in the Exophthalmus impressus-Exophthalmus sphacelatus clade (see also Franz, 2010a) . The distribution and degree of the mixed scale patterning varies considerably among species; see also characters 46 and 47 (l = 2; ci = 50; ri = 92). Vaurie, 1961; Franz, 2010a) . The distribution and degree of the mixed scale patterning varies considerably among individuals and species. 81. Elytra, vestiture, presence of red-white pattern of longitudinal scale stripes (Exophthalmus type): (0) elytra without an alternating red-white pattern of longitudinal scale stripes; (1) elytra with a characteristic pattern of alternating longitudinal scale stripes, with pale reddish scales positioned laterally along strial interval II-III, and whitish scales positioned mesally along strial interval 0-I (Fig. 65) 46 (1) 47 (1) 80 (1) 80 (1) 81 (1) 81 ( (1) elytra with numerous irregularly shaped to subcircular, glabrous invaginations of primary scale stripes that extend between striae I-V, thus creating a characteristic (yet variable) ornate pattern of dark and yellowish marks (Fig. 66) Champion, 1911 . Often, although not always, wing reductions are correlated with the absence of humeri (see character 62) (l = 9; ci = 11; ri = 60). 84. Wings, presence of patches of denticles in proximal region: (0) wings without patches of denticles; (1) wings in proximal third with at least one patch of small, densely arranged denticles (Fig. 67) . Coded as inapplicable in taxa that have reduced or absent wings (see character 83). DELTRAN optimization preferred (Fig. 2) (2) 90 (1) 92 (1) 92 (1) 91 (1) 91 (1 (Zherikhin & Gratshev, 1995) : (0) denticles not present; (1) denticles distributed in rows along R; (2) denticles distributed in a linear field along proximal margin of anal region (Fig. 67) ; (3) denticles distributed in a subcircular region located centrally in anal region; (4) denticles distributed in rows along 3A; (5) (Fig. 71) ; (1) endophallus in anterior third with a complex, elongate, variously plicate membranous structure; (2) endophallus with variously positioned, more or less complex, sclerotized structures (Fig. 74) . Coded as non-additive. Applicability as in character 89. Accordingly, state (1) is synapomorphic for the Naupactus-Pantomorus clade; whereas state (2) is synapomorphic for the Lachnopus kofresi-Exophthalmus sphacelatus clade, thus presuming a coarse yet nevertheless homologous relationship of these endophallic structures across the corresponding clade. 100. Aedeagus, endophallus, size and shape of sclerotized endophallic structures: (0) endophallic sclerites very small (shorter than a tenth of the length of aedeagus), narrow, short, and rod-like (Fig. 72) ; (1) 99 (0) 96 (1) 97 (1) 98 (1) 99 (1) 100 (0) 78 104 (1) 106 (1) 110 (1), 116 (1) 110 (1) 115(1) 115 (1) 116 ( (1) endophallic sclerites more or less conspicuously separated into an anterior (typically membranous/laminate) and posterior (often tubular) sclerites (Fig. 80) . Applicability as in character 110. State (1) (1) 111 (1), 112 (1) 113 (1) 119 ( (Fig. 82) ; (2) anterior sclerite significantly (> 1.5¥) longer than posterior sclerite (Fig. 83) ; (3) anterior and posterior sclerite each very short, closely associated, compact (Fig. 84) . Applicability as in character 115. Coded as non-additive, thus not presupposing a particular sequence of evolutionary transition among the states. Accordingly, state (1) (Fig. 83) ; (1) 118 (0) 118 (1) 120 ( thalmus hieroglyphicus-Exophthalmus sphacelatus clade. 121. Aedeagus, endophallus, presence of paired rows of alternating denticles: (0) endophallus without paired rows of alternating denticles; (1) endophallus with paired longitudinal rows of alternating, mesally directed denticles. Applicability as in character 89. Synapomorphy for Apodrosus (see also Girón & Franz, 2010) . 122. Female tergum VII, shape in dorsal profile, presence of lanceolate posterior projection: (0) female tergum VII posteriorly variously rounded to triangularly narrowed; (1) female tergum VII in dorsal profile posteriorly narrowly lanceolate. Synapomorphy for the Exophthalmus sulcicrusExophthalmus jekelianus clade.
123. Female sternum VIII, shape of lamina: (0) lamina O-shaped, with narrow, arched, posteriorly jointed arms; (1) lamina more or less rhomboidal, greatest width near mid region, anteriorly and posteriorly gradually, yet significantly, narrowed; (2) lamina generally triangular, anteriorly widely expanded, posteriorly gradually to acutely narrow (Fig. 87) . Coded as inapplicable in Melathra huyenae, which has a cordate female sternum VIII. Coded as non-additive, thus not presuming a particular sequence of evolutionary transition among states. DELTRAN optimization preferred (Fig. 2) . Accordingly, state (1) is synapomorphic for the Apodrosus-Pantomorus clade (see also Bordón, 1997; Scataglini, Lanteri & Confalonieri, 2005; Rosas et al., 2011) ; whereas 124 (0) 124 (1) 124 (2) 124 (3) 125 (0) 126 (1) 127 ( state (2) is synapomorphic for the Cleistolophus similis-Exophthalmus sphacelatus clade (see also Franz, 2010a) . 124. Female sternum VIII, shape of triangular lamina (see also character 123): (0) lamina more or less regularly triangular, posteriorly widely to narrowly rounded (Fig. 87) ; (1) lateral margins of lamina laterally conspicuously compressed or emarginate (Fig. 88) ; (2) lamina posteriorly narrowly lanceolate, strongly projected (Fig. 89) ; (3) lamina posteriorly acutely triangular, lateral margins subrectate and sharply converging into a terminal point (Fig. 90) . Coded as inapplicable in taxa that lack a triangularly shaped lamina of the female sternum VIII (see character 123). Coded as non-additive. Accordingly, state (1) is synapomorphic for the Lachnopus coffeaeLachnopus planifrons clade, with a reversal in Lachnopus inconditus Rosenschoeld, 1840; state (2) is synapomorphic for the Exophthalmus sulcicrus-Exophthalmus jekelianus clade (apparently correlated with character 122); and state (3) is synapomorphic for Diaprepes (apparently correlated with character 86). See also Franz (2010a) and Girón & Franz (2012) (l = 4; ci = 75; ri = 92). 125. Female sternum VIII, shape of posterior end of stylus (apodeme), presence of star-like sclerotized structure: (0) stylus posteriorly not starlike, typically transitioning into lamina via laterally arched arms (Fig. 87) ; (1) stylus posteriorly star-like, with short (acute) lateral and longer posterior arms, all diverging at nearly 90°f rom each other (Fig. 91) . Applicability as in character 124. Synapomorphy for the Achrastenus griseus-Brachystylus acutus clade. 126. Female sternum VIII, shape of posterior end of stylus, presence of long, paired, narrowly subparallel projections into lamina: (0) posterior sclerotized projections of stylus variously short and/or arched, and posteriorly diverging; (1) posterior sclerotized projections of stylus long, nearly extending to posterior end of lamina, narrow, subparallel, apically finely acute (Fig. 88) . Applicability as in character 124. Synapomorphy for the Lachnopus kofresi-Lachnopus planifrons clade (see also Franz, 2010a; Girón & Franz, 2012) . 127. Female sternum VIII, shape of posterior end of stylus, presence of paired, long, and widely diverging projections into lamina: (0) posterior sclerotized projections of stylus either short or not widely diverging (Fig. 90) ; (1) posterior sclerotized projections of stylus paired, relatively long, extending to mid region of lamina, and widely triangularly diverging, each projection terminating at a point that is equally distant from the mesal line and lateral margins of lamina (Fig. 92) . Applicability as in character 124. Synapomorphy for Eustylus, with a reversal in Compsus dentipes Marshall, 1949 , in which the paired projections are subparallel (l = 2; ci = 50; ri = 66). 128. Female coxites, shape and level of sclerotization:
(0) coxites long, more or less narrowly elongate, lightly sclerotized throughout; (1) coxites short, nearly as wide as long, each coxite anterolaterally with a strongly sclerotized plate. Synapomorphy for the Phaops-Phaopsis clade. 129. Female coxites, presence of baculi (paired sclerotized rods; cf. Howden, 1995; Scataglini et al., 2005) : (0) coxites without baculi; (1) coxites with paired, long, narrow, strongly sclerotized, subparallel baculi (at least half of total coxite length). ACCTRAN optimization preferred (Fig. 2) , which preserves a presumed ancestral homology of state (1) in the Artipus monaeApotomoderes sotomayorae clade. State (1) is convergently present in (1) the PandeleteiusPantomorus clade (see also Bordón, 1997; Scataglini et al., 2005) and (2) 125 (1) 127 (1) 134 (1) 135 ( two independent reversals (i.e. absence of rods) in Scelianoma elydimorpha and in the Melathra-Apotomoderes clade (l = 4; ci = 24; ri = 70). 130. Female coxites, shape of posterior margins (hemisternites; cf. Scataglini et al., 2005) in lateral profile: (0) variously straight to sinuate; (1) posterior margins of coxites in lateral profile mesally conspicuously emarginate. Synapomorphy for the Lachnopus curvipes-Lachnopus planifrons clade (see also Girón & Franz, 2012) . 131. Female genital chamber (vagina; see Howden, 1995) , presence of strongly sclerotized longitudinal plicae: (0) genital chamber at most weakly sclerotized and without conspicuous, strongly sclerotized plicae; (1) genital chamber internally delimited by numerous regularly spaced, strongly sclerotized plicae extending along (folded, sharply angulate plates) most of its length. State (1) Synapomorphy for Apodrosus (see Girón & Franz, 2010) . 134. Female spermatheca, presence of strongly tumescent corpus (cf. Velázquez de Castro, 1997): (0) corpus not strongly tumescent; (1) corpus globular and strongly and convexly tumescent on side to which the cornu is curved (Fig. 93) . Synapomorphy for the Cleistolophus similisEpicaerus operculatus clade; although less pronounced in Epicaerus lepidotus. 135. Female spermatheca, presence of narrowly elongate projection of collum and ramus (cf. Velázquez de Castro, 1997): spermatheca with collum variously shaped, although not at the terminal end of an elongate projection; (1) spermatheca with collum and ramus at the terminal end of a narrowly elongate projection, each oriented at an oblique angle and narrowly digitate (Fig. 94) . Synapomorphy for the Artipus floridanus-Artipus porosicollis clade. 136. Female spermatheca, presence of very long collum (see also character 141): (0) spermatheca with collum variously short to long, although not as long as cornu; (1) spermatheca with collum very long, similar in length to cornu (Fig. 95) . Synapomorphy for the Chauliopleurus adipatusExophthalmus jekelianus clade. 137. Spermatheca, position and orientation of ramus and collum (cf. Velázquez de Castro, 1997) (Naupactus type): (0) ramus (and collum) inserted and oriented more or less terminally on corpus of spermatheca, pointing in opposition to proximal (typically subrectate) region of cornu; (1) ramus and collum inserted and oriented laterally on strongly arched corpus of spermatheca, pointing in opposition to distal (curved) region of spermatheca (Fig. 96) . Synapomorphy for Naupactus Dejean, 1821 (see also Bordón, 1997; Rosas et al., 2011) . 138. Spermatheca, shape and orientation of ramus (Achrastenus-Brachystylus type): (0) ramus variously shaped, although neither arched nor strongly angled 'away' from collum; (1) ramus digitate, slightly arched, strongly angled 'away' by nearly 90°from collum (Fig. 97) . Synapomorphy for the Achrastenus griseus-Brachystylus acutus clade. 139. Spermatheca, shape and orientation of collum and ramus (Lachnopus type): (0) collum and ramus variously subparallel to diverging; (1) ramus and collum slightly converging, ramus very short and angled towards slightly longer collum (Fig. 98) . Synapomorphy for the Lachno-95 96 97 98
136 (1) 137 (1) 138 (1) 139 (1 pus kofresi-Lachnopus planifrons clade. This character shows some variation among species, although the general shape relationships and orientation are consistent (see also Girón & Franz, 2012) . 140. Spermatheca, shape and orientation of collum and ramus (Eustylus-Exorides type): (0) collum and ramus not contiguous and triangularly angled; (1) collum and ramus contiguous, each short to very short, yet inner margins straight and angled in a sharp narrow triangle (Fig. 99) . Synapomorphy for the Eustylus-Exorides clade, with a reversal in Compsus argyreus, in which the collum and ramus are not contiguous. This character shows some variation among species, although the general shape relationships and orientation are consistent (l = 2; ci = 50; ri = 94). 141. Spermatheca, shape and orientation of collum and ramus (Exophthalmus type I; see also character 136): (0) collum and ramus not jointly J-shaped; (1) collum and ramus jointly J-shaped, ramus relatively short, stout, and subrectate, collum at least twice as long as ramus, arched, and projecting 'downward' beyond ramus (Fig. 100) . State (1) is convergently present in Exophthalmus consobrinus (Marshall, 1922) (1) collum and ramus more or less widely separated, collum slightly longer than ramus, the former arched and terminally subparallel with the latter (Fig. 102) . Synapomorphy shape for the Exophthalmus pictusExophthalmus scalaris clade.
DISCUSSION PRIMARY PHYLOGENETIC INSIGHTS
The present analysis, although by no means definitive, is nevertheless suited to address the main phylogenetic questions posed above (see Introduction). Accordingly, Exophthalmus in its current constitution (sensu auctorum) represents a highly paraphyletic complex consisting of at least five phylogenetically separate entities (Fig. 1) (Fig. 1) . Diaprepes in itself is also not monophyletic, although it can be rendered so if Exophthalmus marginicollis and possibly other Lesser Antillean species of Exophthalmus are (re-)synonymized into Diaprepes. Potential candidates for synonymy include many species treated in Hustache (1929) as members of Exophthalmus (not examined herein); viz. Exophthalmus aurarius (Gyllenhal, 1834; Guadeloupe) , Exophthalmus dufaui (Hustache, 1929; Guadeloupe) O'Brien & Wibmer, 1982) . The majority of these species was previously placed in Diaprepes, and probably must be reassigned to this genus upon re-examination. Indeed, the present analysis indicates that Exophthalmus s.s. (Fig. 1) is an exclusively Greater Antillean clade that is successively 'replaced' eastward in Puerto Rico and in the Lesser Antilles by Diaprepes and other lineages. Exophthalmus in the wide sense furthermore includes: (1) the large and morphologically heterogeneous Central American Exophthalmus agrestisExophthalmus jekelianus clade (see also Champion, 1911) ; and (2) two species nested in an enigmatic and primarily Cuban/Puerto Rican Tropirhinus elegansExophthalmus quinquedecimpunctatus clade ('Eustylini II clade'). The Caribbean/Central American eustyline complex is completed with the Cuban/ Jamaican genera Pachnaeus and Tetrabothynus, which are placed outside of Exophthalmus in the widest sense (Fig. 1) . Jointly, these lineages are sister to a well circumscribed and predominantly South American Phaops thunbergii-Exorides cylindricus clade ('Eustylini I clade'), which includes the speciose eustyline genera Compsus, Eustylus, and Exoridesall of which are thus clearly separated from Exophthalmus.
The in-group of this analysis is rounded out by a largely geonemine Cleistolophus similis-Lachnopus planifrons 'grade'. This grade includes Lachnopus, the most speciose Caribbean genus of Entiminae, the distinctiveness of which from Exophthalmus is hereby further supported (see also Franz, 2010a; and Girón & Franz, 2012) . Other genera subsumed in the paraphyletic geonemine grade are the North American/Mexican Achrastenus and Brachystylus (see LeConte & Horn, 1876; Champion, 1911) ; the Central American Cleistolophus and Epicaerus (see Champion, 1911; Pierce, 1913) ; and the Caribbean Apotomoderes, Artipus, Melathra, and Scelianoma (see Franz & Girón, 2009; Franz, 2010b) . Excluded from the geonemineeustyline in-group clade (i.e. Cleistolophus similisExophthalmus sphacelatus) are the putative polydrusine genus Apodrosus (see also Girón & Franz, 2010) ; the tanymecine genera Pandeleteius Schoenherr, 1834, and Paululusus Howden 1970) ; and members of the naupactine Naupactus-Pantomorus complex (see Scataglini et al., 2005; Rosas et al., 2011) .
CHARACTER SUPPORT
The relatively small number of eight mostparsimonious trees, combined with high consistency and retention indices (CI = 66 and RI = 91, respectively), all reflect an attempt to scrutinize morphological character systems with high phylogenetic informativeness and appropriately low rates of transformation (see also Franz, 2005; Rieppel, 2007; Davis, 2011) . In spite of this effort, the character support for clades is often not high, and is particular wanting for the deeper divergences within the geonemineeustyline clade (Figs 1, 2) . Character support is stronger at the generic or subgeneric level: for instance, in Apodrosus (10; numbers in parentheses denote Bremer support values), Apotomoderes (4), Lachnopus s.l. (4), the Phaops-Phaopsis clade (7), Eustylus (8), Brachyomus (4), Pachnaeus (3), the Central/South American Exophthalmus sulcicrus-Exophthalmus jekelianus clade (6), Diaprepes (4), and two species groups in the Exophthalmus s.s. clade (3). However, the lack of strong support for the earlier splitting events in the phylogeny underscores the need to sample additional characters, including molecular information (cf. A. Mazo-Vargas, M. J. Cafaro & N. M. Franz, unpubl. data) .
Not surprisingly, only a small number of characters traditionally used to key out entimine groups and genera were phylogenetically informative for this analysis (cf. Lacordaire, 1863; Champion, 1911; Pierce, 1916; van Emden, 1944; Anderson, 2002) . When translated into a cladistic framework, most of these traditional features are either too vague or too variable to support the monophyly of larger species-and genuslevel clades. Instead, much of the deeper-level signal is based on rather subtle surface characteristics of the rostrum and head (characters 8-36), the elytra (characters 62-82), and above all the male and female terminalia (characters 89-143) . Until now the latter character systems have never been studied in relation to their utility for resolving the phylogeny of the Exophthalmus genus complex (though see Vaurie, 1961) . On the other hand, a relatively thorough survey of the morphological variation of the mandible, maxilla, and labium failed to yield a large number of informative features, in contrast (e.g.) to a previous study of acalyptine weevils (Franz, 2006) . Future phylogenetic studies should focus on the presence, position, and extension of carinae, foveae, and sutures of the eustyline-geonemine rostrum and head, with special emphasis on the homology of structures on the ventral side (cf. Lyal, 1995) , which remain poorly known.
The following paragraphs discuss the character support of select major lineages treated in the analysis, in phylogenetic sequences. The support for clades that are not mentioned explicitly may be inferred from the character state optimizations in Figure 2 .
The main Cleistolophus similis-Exophthalmus sphacelatus in-group clade is only weakly supported by the presence of a chordate labial prementum (character 3, state 2), the lack of lateral setae on labial palpomere II (character 7, state 1), a metatibial apex with an outer bevel (character 58, state 2), and a triangular lamina of the female sternum VIII (character 123, state 2). Of these, only the last character state is non-homoplasious. The less inclusive Artipus monae-Exophthalmus sphacelatus clade is characterized by a bifurcated lamina of the male sternum IX, which bears two diverging, triangularly narrowed, and posteriorly sclerotized furcal arms (character 91, state 1; character 92, state 1). Within this clade, the heterogeneous Artipus monae-Apotomoderes sotomayorae clade is poorly circumscribed by two homoplasious character states, viz. the laterally positioned eyes (character 35, state 1) and the presence of baculi in the female oviposition structures (character 129, state 1). The exclusively Caribbean genus Artipus is herein inferred as paraphyletic with respect to Scelianoma, and is clearly in need of revision because of a lack of phylogenetic coherence and the existence of undescribed species (N.M. Franz, pers. observ.; see also Woodruff, 1985; Franz & Girón, 2009 ). The reasonably well-supported Achrastenus griseus-Apotomoderes sotomayorae clade represents one of the more intriguing outcomes of this analysis. The clade is characterized by two unreversed synapomorphies: viz. two-segmented labial palpomeres (character 5, state 1) and an apically setose aedeagus (character 96, state 1). Nevertheless, the unexpected composition and disjunct North American/Caribbean distribution of this putative lineage suggest that further taxon sampling is required to characterize apparent gaps in taxonomy and biogeography.
The Lachnopus kofresi-Exophthalmus sphacelatus clade is also only weakly supported by the presence of fully developed wings (character 83, state 0) -a highly homoplasious character in island-inhabiting entimine weevils -and the presence of variously shaped sclerotized endophallic structures (character 99, state 2), the homology of which is not straightforward. Based on this scant evidence, the phylogenetic relationships among Lachnopus s.l. and the two major clades of the Eustylini (viz., the Phaops thunbergii-Exorides cylindricus clade and the Tetrabothynus spectabilisExophthalmus sphacelatus clade) remain questionable. In several earlier versions of the character matrix, these three clades were part of an unresolved trichotomy. The Lachnopus s.l. clade is in itself well supported by six unreversed synapomorphies (character 27: state 1; character 69, state 1; character 97, state 1; character 101, state 1; character 126, state 1; character 139, state 1). Nested within Lachnopus in this wide sense is the Cuban/Hispaniolan genus Ischionoplus. The phylogeny and taxonomy of this geonemine complex are treated in depth in a separate analysis (see Girón & Franz, 2012) .
The main eustyline Phaops thunbergiiExophthalmus sphacelatus clade is upheld by the absence of a median rostral sulcus (character 18, state 0) and the presence of a large endophallic complex of sclerites (character 100, state 1). As mentioned above, support for this grouping is weak, although the general aspect of the rostrum and elytra appears more similar within the group than in relation to Lachnopus s.l. The primarily South American Eustylini I clade, in turn, is characterized by the (presumably reversed) presence of a small apicolateral seta on labial palpomere II (character 7, state 0) and the presence of an anteriorly positioned, multipart endophallic sclerite (character 102, state 1; character 103, state 1). The monophyly of the PhaopsPhaopsis clade and of Eustylus are each strongly supported by at least seven unreversed synapomorphies. However, the latter genus includes Compsus dentipes, which Marshall (1949: 326-327) evidently misclassified. Eustylus is sister to the Compsus auricephalus-Exorides cylindricus clade, which jointly are characterized by a sharply angled epistoma of the rostrum (character 11, state 1; reversed in Brachyomus), anteriorly extended occipital sutures (character 26, state 1), the presence of appressed lamellate scales on the inner flange of the metatibial apex (character 59: state 1), and the combination of a short and triangularly angled collum and ramus of the spermatheca (character 140, state 1). The Compsus auricephalus-Exorides cylindricus clade and genus-level relationships within this clade are less well supported. In particular, it appears that, even without considering the misnamed Compsus dentipes and Compsus maricao (see above), Compsus (cf. Champion, 1911; Hustache, 1938) remains paraphyletic with respect to the Brachyomus bicostatusExorides cylindricus clade. This situation reflects longstanding difficulties in separating the diverse and heterogeneous Compsus from Exorides, and perhaps also Xestogaster (cf. Kuschel, 1955) . Next to Exophthalmus, then, Compsus is the most poorly circumscribed genus according to this analysis.
The monophyly of the Tetrabothynus spectabilisExophthalmus sphacelatus clade is supported by dorsally carinate rostrum (character 16, state 1) as well as a tubular, anterior/posterior separated endophallic sclerite (character 110, state 1; character 111, state 1). The high evolutionary conservedness and informativeness of the latter structure were an unexpected outcome of this study (although see Song & Bucheli, 2010) . Deeper divergence relationships within this clade are often not strongly supported. The Exophthalmus roseipes-Exophthalmus quinquedecimpunctatus clade, herein characterized by a dorsally arched and tumescent rostrum (character 9, state 1) and ante-apical elytral projections (character 67, state 1), is arguably the most enigmatic and heterogeneous assemblage of taxa in this analysis. Three of the species included in this clade occur in Puerto Rico, and each is so habitually distinct from the other that they may ultimately justify the erection of separate genera. Certainly, neither Compsus maricao and the closely related species Compsus luquillo Wolcott, 1951 [see Wolcott, 1948 (1951 Champion, 1911) . Still more distinctive are members of the southern Central American to northern South American Rhinospathe albomarginata-Exophthalmus jekelianus clade, which has considerable support through the presence of a sharply angled epistoma of the rostrum (character 11, state 1), an anteocular invagination (character 34, state 1), and widely separated anterior laminate sclerites of the endophallus (character 118, state 1). The sister clades Rhinospathe albomarginata-Exophthalmus nicaraguensis and Exophthalmus sulcicrus-Exophthalmus jekelianus contained therein are each well supported by multiple characters, including in the latter case an anatomically correlated lanceolate projection of the female tergum VII (character 122, state 1) and sternum VIII (character 124, state 1). These clades appear to reflect rather profound phylogenetic sampling gaps. It is therefore straightforward to predict that, following the inclusion of additional 'Isthmus-associated' species of Exophthalmus (see Champion, 1911) , these will come to represent several newly circumscribed genera.
The Vaurie, 1961) , based on the presence of an alternating longitudinal scale colour pattern (character 81, state 1), and short and subcontiguous endophallic sclerites (character 112, state 0; character 117, state 3). Within the sister clade, the Exophthalmus quadrivittatusExophthalmus sphacelatus clade is furthermore distinguished by the presence of paired interrupted patches of scales on the pronotum (character 47, state 1), an extended anterior endophallic sclerite (character 117, state 1), and the combination of a similarly long and subparallel collum and ramus of the spermatheca (character 142, state 1).
HISTORICAL BIOGEOGRAPHIC IMPLICATIONS
The exemplar approach used herein (Prendini, 2001) does not facilitate a comprehensive and fine-scaled historical biogeographic reconstruction. Such analyses have been undertaken, for example, by Liebherr (1988a, b; carabids) , Girón & Franz (2010; Apodrosus) , and especially A. Mazo-Vargas, M. J. Cafaro & N. M. Franz (unpubl. data) , who achieved more dense taxon sampling for Caribbean entimine species at a smaller geographic scale. This analysis, in turn, represents members of the Exophthalmus genus complex throughout its entire geographic range, at the cost of undersampling closely related taxa occurring within and among particular regions. Nevertheless, the results are strongly indicative of a general correspondence among major clades and regions (cf. Morrone, 2006) , as reflected in Figure 1 .
The Eustylini I clade is almost exclusively South American, and is thus likely to have originated there. Some species of this clade, such as Compsus auricephalus and Eustylus hybridus, appear to have colonized Central America and the Lesser Antilles, respectively (see also 
. Exophthalmus consobrinus and Exophthalmus sulcicrus).
In congruence with their inferred phylogeny, members of the strictly Caribbean in-group clade are separated into a mostly Greater Antillean clade (Exophthalmus s.s.) and a predominantly Lesser Antillean clade (Diaprepes) (Fig. 1) . The Hispaniola // Puerto Rico separation -i.e. the Mona Passageappears as a geographic 'cut-off point' for the two lineages, the species distributions of which rarely reach beyond this sea barrier that rose during the Late Oligocene-Early Miocene transition (see MacPhee, Iturralde-Vinent & Gaffney, 2003; Iturralde-Vinent, 2006; García-Casco et al., 2008) . As mentioned above, the distributions of the Diaprepes and Exophthalmus s.s. clades are congruent with the scenario of a successive colonization from Central America -presumably via the Nicaraguan Rise -to the Greater Antilles, and then further eastwards into the Lesser Antilles. This coarse-scale pattern is also congruent with the lower-level molecular phylogenetic reconstructions of A. Mazo-Vargas, M. J. Cafaro & N. M. Franz (unpubl. data) .
Outside of the eustyline in-group, the majority of taxa in the Geonemini (Cleistolophus similisLachnopus planifrons) 'grade' are of Greater Antillean origin, with the exception of the Central American Cleistolophus similis-Epicaerus operculatus clade and the North American Achrastenus griseusBrachystylus acutus. However, the thereby implied disjunct distributions may be resolved by sampling additional geonemine taxa throughout the Neotropical region. The historical biogeographic patterns of the species of Apodrosus, Apotomoderes, and Lachnopus were studied elsewhere (see Girón & Franz, 2010; Franz, 2010b; Girón & Franz, 2011) .
The overall topology of this analysis implies several historical deep-level disjunctions: (1) between South America and the Caribbean; (2) between South and Central America; and (3) between Central America and the Caribbean; as well as more recent colonizations of the Lesser Antilles from (4) the Greater Antilles (i.e. eastbound); and from (5) South America (i.e. northbound). Iturralde-Vinent and co-authors have specified several plausible scenarios for such historical disjunctions that do not necessarily require long-distance dispersal over water (Iturralde-Vinent & MacPhee, 1999; Iturralde-Vinent, 2006; García-Casco et al., 2008 ; although see Hedges, 2006 , for a critical review). These include: (1) the existence of a Late Cretaceous 'Caribeana' plate (~120-80 Mya), with South American and possibly also Mexican and Chortís Block connections, which was subsequently subducted by an eastward moving Antilles Arc that continued to support the original Caribeana communities; (2) a stepwise eastward colonization during the Early to Mid Eocene (~55-40 Mya), by continental populations moving from the Central American Chortís Block and connected land masses (including the Maya Block), via the Nicaraguan Rise and Pedro Bank, to Proto-Caribbean regions corresponding to western Jamaica and possibly also the Tiburón Ridge of south-western Hispaniola; and (3) the existence of a relatively short-lived subaerial land connection extending from northern South America (Paraguaná Peninsula) to the Aves-Greater Antillean Ridge (hence the name 'GAARlandia') during the Late Eocene/ Early Oligocene transition (~35-33 Mya). The present analysis is potentially congruent with all three scenarios, although scenario (1) appears less likely given the phylogenetic proximity of the South American and 'northern' lineages (Figs 1, 2) . In order to determine the relative plausibility and impact of each, it is now necessary to incorporate fossil taxa into the analysis and thereby obtain a more refined understanding of the minimum age of major clades (see also Scudder, 1890 Scudder, , 1893 Kuschel, 1992; Gratshev & Zherikhin, 2003; Poinar & Brown, 2011) .
TAXONOMIC AND NOMENCLATURAL EMENDATIONS
The present analysis conveys a need to carry out substantive taxonomic and nomenclatural changes to address the disparate elements traditionally assigned to Exophthalmus as distinct monophyletic entities (see also Kuschel, 1955; Vaurie, 1961; Woodruff, 1985;  PHYLOGENETIC REASSESSMENT OF EXOPHTHALMUS 549 O'Brien & Kovarik, 2001; Franz, 2010a) . However, because only 24 of the 86 recognized species of Exophthalmus were included, it is deemed preferable to leave the more cumbersome classificatory adjustment for a future revision that will treat all known species (see also A. Mazo-Vargas, M. J. Cafaro & N. M. Franz, unpubl. data) . In addition, no changes in tribal placements are undertaken for several elements of the Geonemini 'grade': specifically Artipus (currently in Naupactini), Scelianoma (Eustylini), and the Achrastenus-Brachystylus clade. The following higher-level transfers are made in reference to Alonso-Zarazaga & Lyal's (1999) Marshall, 1922 , as described in Marshall (1922a , and Exorides wagneri, as redescribed in Franz (2010a) . In particular, the integument is shiny black and the pronotum and elytra display a characteristic pattern of large and widely rounded, glabrous longitudinal elevations (character 39, state 1), which alternate with linear to zigzag stripes of variously greenish to yellowish to purple metallic scales [Figs 103, 104 ; see also the original species descriptions by Wolcott, 1923 Wolcott, (1924 and 1948 (1951) Type species: Compsoricus maricao [Wolcott, 1923 [Wolcott, (1924 : 125], comb. nov. (for Compsus maricao), by present designation.
Additional species: Compsoricus luquillo [Wolcott, 1948 [Wolcott, (1951 
